The influence of the purification on the inactivation of Vaccinia Virus (VV) by gamma radiation has been studied. Differential centrifugation and sucrose density gradient centrifugation have been used. Purification modifies the VV compound survival curve previously published 2.
The possibility that multiple reactivation might be the reason of compound survival curve when crude virus preparations were irradiated has also been studied, but the experiments made give negative results.
Even with the best method of purification applied, the target volume of about 10" 17 cm3 for VV calculated from the irradiation experiments is very small compared to the volume of the virus obtained with the sedimentation methods.
A two component exponential curve has been de scribed 1-2 relating Vaccinia Virus (VV) survivers to gamma radiation dose. If we assume that "target theory" works, it seems possible to expect that the virus population has heterogenous targets, or the suspension medium acts as a protector or there is in this case multiple reactivation as described for VV irradiated with ultraviolet light3. In this communi cation we present the results of experiments related
M aterial and M ethods
Virus strains. The following pox virus strains were used: vaccinia Lancy strain, rabbit pox-Utrecht (RP) and Lederle 7 N. The last two strains were a gift from Dr. F . F e n n e r .
Growing of viruses. Chorioallantoic membranes of 11 days old chick embryos (CAM) were inoculated with 104 to 105 pock-forming units (PFU) of virus by the method of W e s t w o o d et a l.5. The eggs were in cubated for 48 hours at 37 °C. The membranes were then cut out, rinsed and stored at -20 °C.
Titration of in fectivity. Irradiated virus and control virus were titrated on CAM using the method of W e s t w o o d et al. 5.
Plaque counts were made in chick embryo fibro blasts (CEF) using cultures of monolayer plates. The technique followed was that of A b e l 3. The number of pocks or plaques counted were in each case chosen to give a final deviation no greater than 10%.
Irradiation characteristics. The viruses were irradi ated suspended in inactivated 10% horse serum (60 °C for 30 min) or in buffer tris 0.001 M pH 7.2. The y radiation of a Cs137 source was used. The total doses applied started from 1 x 104 R to 9 x 105 R. The dose rate was of the order of (200 ± 10) R/minute. This was measured using Landsverk dosimeters and by chemical dosimetry using the method given in H u t c h i s o n and Purification m ethods. Two methods of purification were used: a) a partial purification consisting in a differential centrifugation: after homogenization, the virus sus pended in buffer tris 0.001 M was centrifuged at 750 g for 20 min and the supernatant, centrifuged at 1400 g for 30 minutes. The pellet was resuspended in horse serum or in buffer tris 0.001 M.
b ) t h e o t h e r m e t h o d w a s e x t r a c t i o n o f v i r u s w i t h g e n e t r o n f r o m c o n f l u e n t CAM, c e n t r i f u g a t i o n t h r o u g h 36% s u c r o s e a n d b a n d i n g i n s u c r o s e g r a d i e n t , f o l l o w i n g t h e t e c h n i q u e o f J o k l ik 4.
Infective Center A ssays. CEF were unsed in infec tive center assays using the technique of A b e l 3. In this paper no absolute multiplicities of infection are given, only relative input multiplicities are estimated. 55, 123 [1957] .
Experim ental R esults
In flu en ce o f th e p u rifica tio n a n d the su spen sio n m ed iu m in th e in a c tiv a tio n o f V V b y g a m m a ra d ia tio n When VV is partially purified by differential centrifugation (as indicated in the Methods) and after it is irradiated suspended in horse serum 10%, the irradiation inactivation curve (Fig. 1) does not When VV was suspended and irradiated after partial purification in buffer tris 0.001 M, pn 7.2 the resulting curve of inactivation (Fig. 2) shows a significant difference in the D 37 for the radioresistant component, which is (7.2 ± 3 .0 ) x 104. This Z)37 is the mean value of five experiments. When VV non irradiated and suspended in buffer tris in the same conditions as mentioned, is m aintained at the irradi-6 F. H u t c h is o n and E. P o l l a r d , Methods in Radiobiology, vo l. I, 39 [1961] . ation tem perature and in different virus concen tration, there is not any change in the virus, showing that the modification introduced by the buffer is due to irradiation. 
X105
T , = 0 -9 4 e x p ( -When VV is purified following J o k 1 i k ' s method, and the band, which shows the coincidence between optical density at 260 mjn and PFU, is irradiated suspended in serum 10%, it gives the curve shown in Fig. 5 . This curve is of the same type as when the I =°'8 9 « 'P ( -2.6X10* + 0.11 exp -D 7.7X 104 the 0 37 of the two components being undistinguishable within the accuracy which the method gives.
Testing of the h yp o th esis of m u ltip le re a c tiv a tio n
It is possible to suppose that when VV is irra d i ated in the presence of cellular debris, Figs. 1, 2, and 3, it has a compound exponential inactivation curve because there is multiple reactivation as it has been described for VV irradiated with UV lig h t3. We have tried to test this hypothesis using the technique of infective center assays 3.
When both non irradiated and irradiated VV with a total dose of 9 x 105 R of y rays were inoculated in CEF with input multiplicities ranging from 0.6PFU /cell to 20P F U /cell the proportion of cells scoring as infective centers was nearly a constant in both cases. This experiment was repeated four times giving in all cases the same results. The C E F were used for the multiplicity re activation experiment, due to the fact that C a ir n s 7 has established good topographic conditions of this size of cells for VV. We use in each experim ent ultra sonicated VV in a concentration less than 106 PFU / ml to avoid clumping and therefore an error in the calculation of multiplicities, following the sugerence of G a l a s s o and S h a r p 8 .
D iscussion
The data obtained in this work suggest that p u ri fication by J o k 1 i k ' s method modifies the in activation curve of VV irradiated with gamma rad i ation when it is compared to that obtained with the crude preparations. The Z)37 for the two components of the purified preparations do not differ statistically. Therefore, if free virus particles are heterogenous 9, it is not possible to show this conclusively with the radiation methods used.
The irradiation experiments in the two media of suspension, horse serum and buffer tris together with the curves obtained with purified preparations indicate that cellular debris in the presence of horse serum may be responsible for the second component of the survival curve.
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